
However, it will be of interest to compare two cases in
this report. Case 19 (Tables 1 and 3), a man of 58
years, under observation for one month for a chronic
tubular nephritis, became uremie and died. His
phenolsulphonephthalein output never went above 22
per cent. ; the highest blood retention was : urea nitro¬
gen, 115.3; uric acid, 5.5; creatinin, 3.6; and sugar
100; the highest blood pressure was: systolic, 150;
diastolic 90, yet the only ocular change was a mild
retinal vascular sclerosis. Case 64 (Tables 1 and 5),
on the other hand, showed an albuminurie neuroretinitis
in the exudative stage, yet had absolutely no blood
retention, and a phenolsulphonephthalein output of 39
per cent.

CONCLUSIONS

grad and Moscow relapsing lever is increasing markedly,
particularly in the Ural region, where 3,493 cases were reported
during the first two weeks of November. In the same region
2,200 cases of typhoid fever were reported in November,
although some of these may be due to confusion with typhus.
For the week ending December 3, 195 cases of typhus were

reported in Moscow, seventy three in Petrograd and 590 cases
in Perm. For the five weeks ending December 3 there were
notified in Poland 1,441 cases of typhus, 1,172 cases of relaps¬
ing fever, 3,748 cases of typhoid fever, 1,997 cases of dysentery,
219 cases of smallpox and 4,342 cases of scarlet fever. In
Czechoslovakia, typhus seems to be fairly well under control
but influenza is reported to be spreading southeastward.
The bulletin indicates by tables and maps the occurrence
of scurvy, typhus, dysentery and relapsing fever and sup¬
plies such statistics as are available concerning the incidence
of disease in the Red Arm'y. The report also contains a
census of the Russian population, which indicates a great
decrease in various centers. Thus Petrograd is reported to
have decreased from 2^319,000 in 1913 to 706,000 in 1920 and
Moscow from 1,817,000 in 1913 to 1,028,000 in 1920.

SIGNIFICANCE OF PATHOLOGIC
CHANGES IN FUNDUS

IN GENERAL ARTERIAL AND KIDNEY DISEASES

MARTIN COHEN, M.D.
NEW YORK

With the advent of the newer methods in the study
of kidney and arterial diseases, it is of prime impor-
tance to be familiar with the pathologic changes in the
fundus, and their microscopic appearances. The
pathologic reports and studies on albuminuric neuro-
retinitis are numerous and very thorough, and leave
little to be added from the purely pathologic standpoint.

Fig. 1 (Case 1 ).—General capillary sclerosis, with contracted and
practically structureless kidney. Retina : nerve fiber layer edematous ;
Müller's supporting fibers thickened; degeneration of ganglion cell layer;
internuclear layer, commencing degeneration; albuminous exúdate in
internuclear layer; external limiting membrane broken and covered with
exúdate ; pigment layer broken. Choroid : marked arteriosclerosis.

It is mainly their significance and their special relation-
ship to pathologic conditions of the kidney that has
prompted me to present this subject.
In my clinical experience I have found that the vari-

ous classifications of kidney and arterial diseases have
led to confusing diagnoses. Six years ago, while
engaged in a study of the correlation of kidney to
retinal diseases, I considered it of the utmost impor-
tance to have as a working basis a clinicopathologic
classification which would be accepted by clinicians and

Read before the Section on Ophthalmology at the Seventy-ThirdAnnual Session of the American Medical Association, St. Louis, May,
1922.

Because of lack of space, this article is abbreviated in The Journal.The complete article appears in the Transactions of the Section and inthe author's reprints.
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pathologists generally. At about the same time, Drs.
Levy and Larkin of the City Hospital, New York,
were engaged in the study of nephritis based on the
classification of the terms used by Volhard, Fahr and
other Europeans. I was fortunately able to secure
from them most of my eye material, with all the
pathologic reports relating to the kidneys in the same
cases. During this period we mutually, though inter¬
mittently, studied this subject with the hope that it
might be productive of a nucleus for future studies.
Drs. Levy and Larkin have shown in previous short
reports, and in a more comprehensive report to be pub¬
lished shortly, that the various complexities in patho¬
logic conditions of the kidney have their origin in one
of the three structures of the kidney, namely, the

retinitis are confined to general vascular and arterial
disease of the kidney. This is true whether the disease
begins as a primary or as a secondary process following
a glomerular nephritis. Capillary sclerosis (a primary
arterial disease) is a general disease, the kidney and
retina being involved as in any other organ of the body ;
in a certain number of these cases the kidney takes on

true structural changes, designated by them as complex
kidney. From a study of the material at hand, it is
demonstrated that in the types of cases designated as

capillary sclerosis, on the one hand, and, on the other
hand, as capillary sclerosis with structural changes in
the kidney, the retinal and choroidal arteries showed
uniformly varying degrees of arteriosclerosis. They
were under the impression that the cases designated as

pure capillary sclerosis with no structural changes in
the kidney would show only vascular changes in the
retina and choroid and no concomitant ophthalmoscopic
pathologic condition, as might be expected, such as

whitish spots, retinal hemorrhages and papillitis. On
the other hand, the cases designated by them as com¬
plex kidney would show structural changes in the
retina and choroid, in addition to the vascular changes.
It was their impression that the hemorrhages, whitish

spots and papillitis were the results of some toxic ele¬
ment produced by the structural changes in the kidney ;
but from a study of this material it has been demon¬
strated that the vascular changes were present in both
types, and that clinically the retinal changes, whitish
spots and papillitis were present irrespective of whether
or not the kidney had taken on marked structural
changes.
We believed that in certain types of cases of glo-merular nephritis in which patients were suffering

Fig. 4 (Case 3).—General capillary sclerosis with contracted and
structureless kidney. Retina: all layers edematous; vacuoles in inter-nuclear layer; subretinal exúdate of cellular detritus and pigment.
Choroid: vessels show varying degrees of stenosis of lumen due to
thickening of walls of vessels. One vessel completely stenosed, owing
to obliterating endarteritis; polymorphonuclears and round cells in
stroma.

from uremia, the hemorrhages, whitish spots and
papillitis were of toxic origin ; still, after my examina¬
tion of the material, I was surprised to find that
nothing definitely pathologic could be found except thearterial changes, similar to the pure arteriosclerotic
cases described above, and causing as a result whitish
spots, hemorrhages and papillitis. It is possible that,
in the course of glomerular nephritis, certain unknown
factors produce arterial changes in the fundus. This
seems plausible because I have observed clinicallypatients suffering with kidney disease in whom the
changes in the fundus were those generally described
as albuminurie neuroretinitis, and in whom there was
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no disturbance of apparent toxic origin from the kid¬
neys, such as increase of urea nitrogen in the blood.
The various theories found in the literature suggest¬

ing that hypertension, cardiac hypertrophy and excess
of urea nitrogen in the blood are factors in producing
the pathologic changes in the fundus are still open to
question. Levy and Larkin suppose that the hyper-

SUMMARY OF FINDINGS

Case
No. Age
1 52

3 50

5 52

7 32

8 36

9 44

10 40

11 56

12 35

15 62

16 47

17 48

18 58

Urea Blood Cardiac
Nitro- Près- Hyper-
gen sure trophy
133 240 Marked

65 260 Marked

48 200 Marked

28 205 Marked

73 230 Marked

105 190 Moderate

158 220 Moderate

240 210 Moderate

45 220 Mild but con¬
centric < n-
largement

17 190 Marked

Not Not Marked
noted noted

54 250 Marked

50 Not Marked
noted

37 Not Not noted
noted

138 150 Moderate

27 110 Marked due
to aortic in¬
sufficiency

Not Not Normal
noted noted

13 230 Moderate

Kidney
Diagnosis

Capillary sclerosis;
structureless;
contracted

Capillary sclerosis;
structureless;
contracted

Capillary sclerosis;
structureless;
contracted

Capillary sclerosis;
structureless;
contracted

Capillary sclerosis;
structureless;
contracted

End stage; glo-
ruerular nephritis;

structureless

Capillary sclerosis;
practically struc¬
tureless; contracted

Capillary sclerosis;
practically struc¬
tureless; contracted

Capillary sclerosis;
structure fairly
well preserved,
not contracted

Capillary sclerosis;
structure fairly
well preserved;
not contracted

Capillary sclerosis;
structure fairly
well preserved;
not contracted

(hypophysial tumor)
Capillary sclerosis;
structure f?.irly
well preserved;
not contracted

Capillary sclerosis;
structure well
preserved; not
contracted

Capillary sclerosis;
structure well
preserved; not
contracted

Decrescent arterio¬
sclerosis upon which
is superimposed a
glomular nephritis
Decrescent arterio¬
sclerosis; structure

well preserved;
not contracted

Decrescent arterio¬
sclerosis (hyper-

nephroma)
Decrescent arterio¬
sclerosis; structure
preserved; moder¬
ate contraction

Ophthalmoscopic Findings
Marked chorioretinal arterio¬
sclerosis with numerous
hemorrhages, whitish foci
and papilledema

Marked chorioretinal arterio¬
sclerosis with numerous
hemorrhages, whitish foci
and papilledema

Marked chorioretinal arterio¬
sclerosis with numerous
hemorrhages, whitish foci

-and papilledema
Marked chorioretinal arterio¬
sclerosis with numerous
hemorrhages, whitish foci
and papilledema

Marked chorioretinal arterio¬
sclerosis with numerous
hemorrhages, whitish foci
and papilledema

Moderate chorioretinal arte¬
riosclerosis with few hem¬
orrhages, whitish foci, no
papilledema

Marked chorioretinal arterio¬
sclerosis with numerous
hemorrhages, whitish foei
and papilledema

Not noted.

Marked chorioretinal arterio¬
sclerosis with numerous
hemorrhages, whitish foci
and papilledema

Moderate chorioretinal arte-
rioscleosis

Moderate chorioretinal arte¬
riosclerosis with bilateral
secondary optic nerve
atrophy

Marked chorioretinal arte¬
riosclerosis with numerous
hemorrhages, whitish foci
and papilledema

Not noted.

Not noted

Moderate chorioretinal arte¬
riosclerosis

Moderate chorioretinal arte¬
riosclerosis

Moderate chorioretinal arte¬
riosclerosis

Moderate chorioretinal arte¬
riosclerosis with few hem¬
orrhages and whitish foci

Microscopic Eye Findings
Papilledema; retina, arteriosclerosis,
oblit. endarteritis, hemorr., albu¬
minous €xudates, vacuoles; choroid,
arteriosclerosis, oblit. endarteritis,
polys., round cells

Papilledema, retina, arteriosclerosis,
vacuoles, hemorrhages; choroid,
round cells and polys., colloid ex¬
crescences, arteriosclerosis

Papilledema, retina, arteriosclerosis,
oblit. endarteritis, vacuoles; cho¬
roid, arteriosclerosis, oblit. endar¬
teritis, round cells and polys.

Papilledema, retina, arteriosclerosis,
hemorrhages, serofibrinous exudatcs,
vacuoles; choroid, arteriosclerosis,
oblit. endarteritis, hemorrhages

Papilledema, retina, arteriosclerosis,
hemorrhages, vacuoles, cytoid
bodies; choroid, arteriosclerosis,
oblit. endarteritis, polys., round
cells, perivascular

No papilledema; retina, moderate
arteriosclerosis, hemorrhages, sero¬
fibrinous exudates, vacuoles, cytoid
bodies; choroid, moderate arterio¬
sclerosis, round cells, polys.

Papilledema, retina, arteriosclerosis,
vacuoles, cytoid bodies, subretinal
exúdate; choroid, arteriosclerosis,
oblit. endarteritis, polys-, round cells

Papilledema, retina, arteriosclerosis,
vacuoles, perivascular round cell
infiltration; choroid, arteriosclerosis,
oblit. endarteritis

Papilledema, retina, arteriosclerosis,
vacuoles; choroid, arteriosclerosis,
oblit. endarteritis, polys., perivas¬
cular round cell infiltration

No papilledema; retina, arteriosclero¬
sis, vacuoles; choroid, arteriosclero¬
sis, oblit. endarteritis, round cells,
polys.

No papilledema; retina, arteriosclero¬
sis, vacuoles; choroid, arteriosclero¬
sis, oblit. endarteritis, polys., round
cells

Papilledema, retina, arteriosclerosis,
vacuoles, albuminous exudates;
choroid, arteriosclerosis, oblit. en¬
darteritis

No papilledema; retina, arteriosclero¬
sis; choroid, arteriosclerosis

Papilledema, retina, arteriosclerosis,
vacuoles; choroid, arteriosclerosis,
polys., round cells

Papilledema ; retina, arteriosclerosis,
vacuoles; choroid, arteriosclerosis,
polys., round cells

Papilledema; retina, arteriosclerosis,
vacuoles; choroid, arteriosclerosis
increase in connective tissue

Papilledema; retina, no arteriosclero¬
sis, vacuoles; choroid, arterio¬
sclerosis

No papilledema; retina, arteriosclero¬
sis; choroid, arteriosclerosis

Pathologic
Cause
of Death
Cardiac
and
renal

Cardiac
and
renal

Cardiac
and
renal

Cardiac
and
renal

Cardiac
and
renal

Cardiac
and
renal

Cardiac
and
renal

Cardiac

Pituitary
tumor

Cardiac

Cardiac

Cardiac

Cardiac

Enceph¬
alitis

Hyper-
nephroma
Cardiac

tension in the glomerular cases undoubtedly follows
the lesion in the kidney, and that it is questionable in
capillary sclerosis whether the hypertension is primary
or secondary. Nevertheless, from my microscopic eye
examinations, the common factor noted in all these
cases was the arterial change in the retina and choroid,
and I am led to believe that a vascular wall disease is
the basic factor in producing the various clinical
fundus changes. The possibility of arteriosclerosis
being the basic pathologic factor of albuminurie retini-

tis has been mentioned by such writers as Gull and
Sutton, Carl Theodore, Michel, Hoffman and Weeks.
Similarly, the same question applies to cardiac hyper¬
trophy and to hypertension, whether of primary or of
secondary origin.
From clinical data, the urea nitrogen is not the

cause of the edema of the papilla, whitish spots or

hemorrhages. On several occasions I have had labora¬
tory reports showing a marked albuminurie neuro¬

retinitis in patients with normal blood figures and
proved kidney diseases.
This report embraces the study of eighteen cases,

including mainly diseases of the kidney. Although this
series of cases is too small for the establishment of any
definite conclusions, still they may be of value to those
who are interested in studying this very intricate
problem. In each case one eye was removed from two
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to seven hours after death. The eyes were hardened
in formaldehyd or Muller's fluid, embedded in celloidin,
and then studied in serial sections, being stained with
van Giesen's or Larkin's modification. Photomicro¬
graphs of each case are reproduced. Complete his¬
tories, including metabolic and laboratory reports, were
studied in all the cases. I shall briefly mention only the
salient factors in each case, which have an important
bearing on the subject matter of this report.

REPORT OF CASES
Case 1 (Figs. 1 and 2).—B. S. (Prot. No. 3750), man,

aged 52.
Microscopic Kidney Diagnosis.—Capillary sclerosis, con¬

tracted and practically structureless. Urea nitrogen, 133 mg.
per hundred cubic centimers ; blood pressure, 240; marked

circular and stellate hemorrhages in this area. Whitish foci;
some glistening around the macula, simulating a stellate figure.
Veins engorged and tortuous, and indented at places. Arteries
apparently normal ; a few secondary branches show promi¬
nence of the central light reflex.
Microscopic Eye Findings.—Septal tissue of the optic nerve

hypertrophied. The central and posterior ciliary vessels are
sclerosed. Papilla and surrounding retina moderately
edematous. Retina: Cytoid bodies are present in the nerve

fiber layer. The nerve fibers and supporting fibers show
localized thickening and a cellular structure on surface. Sub-
retinal exúdate of cells and pigment, producing localized
detachment of retina. Large vacuoles are present in ,the
nuclear and internuclear layers near the papilla. Choroid :
Veins dilated ; moderate sclerosis and endarteritis of capil¬
laries. A few foci of round cell infiltration are seen in the
stroma.

Case 4 (Fig. 5).—S. W. (Prot. No. 4901), woman, aged 58.
Microscopic Kidney Diagnosis.—Capillary sclerosis, con¬

tracted and structureless. Urea nitrogen, 28 mg. ; blood pres¬
sure 205 ; marked cardiac hypertrophy.
Oplithalmoscopic Findings.—Disk margin completely

blurred ; whitish foci and hemorrhages on disk and surround-

ing area. Macular area surrounded by whitish patches, pig¬
ment and a few circular hemorrhages. Veins engorged and
tortuous and indented by arteries. Some of the secondary
arterial branches contracted.
Microscopic Eye Findings.—Central arteries hypertrophied ;

papilla edematous and covered by several hemorrhages.
Retina: Hemorrhages in all layers; serofibrinous exúdate and
vacuoles in the internuclear layer, near macula. Pigment layer
broken in spots. The subretinal exúdate contains cellular
detritus, pigment and hemorrhages. Choroid : Slight increase
in fibrous tissue ; moderate arteriosclerosis of the larger ves¬
sels, and marked sclerosis of the capillaries, and obliterating
endarteritis.
Case 6 (Fig. /).—S. (Prot. No. 125), aged 32.
Microscopic Kidney Diagnosis.—End stage of glomerular

nephritis ; kidney structureless. Urea nitrogen, 105 ; blood
pressure, 190 ; marked cardiac hypertrophy.

Fig. 5 (Case 4).—General capillary sclerosis with contracted and
structureless kidney. Retina: edema and degeneration of all layers;
supporting fibers thickened ; sclerosis of vessels ; pigment layer brokenin places and heaping up of pigment. Choroid: one vessel shows prac¬tically complete stenosis of lumen, also increase of connective tissue.

Ophtlialmoscopic Findings.—Disk margin normal ; veins
normal ; smaller arterial branches contracted ; a few wViitish
small dots with ill defined border around papilla; larger ones
around the macula; two small hemorrhages above and near
the disk. Later in the disease, glistening white dots appeared
around the macula and the hemorrhages became absorbed.
Microscopic Eye Findings.—Central vessels normal ; round

cell infiltration on durai sheath ; papilla normal. Retina : Few
hemorrhages in all of its layers ; cytoid bodies present ;vacuoles and hemorrhages in the internuclear layer ; pigmentlayer intact; moderate arteriosclerosis. Choroid: Veins con¬
tain polymorphonuclears and round cells; also few in stroma;capillaries show moderate arteriosclerosis.
Case 8 (Figs. 10 and 11).—F. S. (Prot. No. 3094), man,aged 36. Urea nitrogen, 240; blood pressure, 210; moderate

cardiac hypertrophy.
Microscopic Kidney Diagnosis.—Capillary sclerosis; con¬

tracted, practically structureless.
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Ophthalmoscopic Findings.—Disk normal ; marked retinal
arteriosclerosis of the smaller vessels.
Microscopic Eye Findings.—Central artery hypertrophied ;

papilla normal. Retina : Nerve fibers thickened ; perivascular
round cell infiltration around branch of central artery; slight
edema of all its layers; hypertrophy of capillaries. Poly-
morphonuclears and round cells in the vessels. Choroid :
Marked sclerosis of numerous capillaries and obliterating
endarteritis ; veins normal.
Case 18 (Fig. 23).—T. (Prot. No. 140), aged 58.
Microscopic Kidney Diagnosis.—Decrescent arteriosclerosis,

going on to contraction. Structure preserved. Urea nitrogen,
13; blood pressure, 230; moderate cardiac hypertrophy.
Ophthalmoscopic Eye Findings.—Disk normal ; few whitish

spots around disk; two small hemorrhagic areas above disk;
veins moderately engorged and tortuous, and show .definite
indentations at places where crossed by sclerosed arteries.

Fig. 7 (Case 6).—End stage of glomular nephritis. Retina: cytoid
bodies; edema of nerve fiber and internuclear layers; thickening of
nerve fibers ; moderate arteriosclerosis. Choroid : moderate arterioscle¬
rosis; few polymorphonuclears and round cells in vessels and stroma.

Microscopie Eye Findings.—The central artery shows
arteriosclerosis ; papilla normal ; retinal arteries sclerosed.
Choroid shows also marked sclerosis of capillaries, and oblit¬
erating endarteritis. ..

Varying degrees of arteriosclerosis were found in all of
our microscopic eye and kidney material. There was no
evidence of true inflammation in any of the microscopic eye
material. The presence of the perivascular round cell infil¬
tration, which occurred almost solely in the choroid, is, in
my opinion, an evidence of replacement fibrosis.

CONCLUSIONS
1. A fundus diagnosis of chorioretinal arterioscle¬

rosis, with or without edema of disk, hemorrhages,
whitish foci, etc., is a more tenable term than albu¬
minurie neuroretinitis, for the reason that a number of
authorities concur in not finding any evidence of inflam¬
mation in microscopic studies of the fundus, in this

type of cases. Also, albumin is not considered an
etiologic factor, for obvious reasons.

2. The basic pathology for the fundus changes in
this study is a primary chorioretinal arteriosclerosis.
The edema of disk, hemorrhages, whitish foci, etc.,
result either solely from this pathology or in associa¬
tion with some unknown factor.

3. The degree of arteriosclerotic changes found in
the microscopic eye material is not in direct proportion
to the amount of pathologic change noted clinically in
the fundus.
4. Ophthalmoscopically, no signs of retinal arterio-

clerosis were apparent in some cases, though micro¬
scopically evidence of arteriosclerosis was found. The
choroidal arteriosclerosis was more marked than the

ABSTRACT OF DISCUSSION
ON PAPERS OF DRS. BENEDICT, BEHAN AND COHEN

Dr. George Slocum, Ann Arbor, Mich. : Dr. Behan's con¬
clusion that hypertension is not the cause of either nephritis
or the retinitis typically associated with nephritis is well
supported by his careful analysis of his cases. The distur¬
bances of the functional activities of the kidney are usually
significant of the damage the kidney itself has suffered, but
the associated retinal changes are not always an index of the
extent of the injury to the kidney structures, nor do they
indicate that the kidney lesions are the direct cause of the
retinal lesions. That the etiology of the kidney disease is
mainly the cause of the associated retinitis seems to be more
than probable ; nevertheless, a possible etiologic relation
between the associated characteristic retinitis and the
nitrogen retention and toxemia of advanced nephritis cannot
be denied absolutely. The belief that the optic neuritis or
neuroretinitis seen in nephritis is due to interference with
the outflow of lymph or blood and generally dependent on
increased intracranial pressure is a negation of the idea that
the retinal changes of nephritis are due to the cause of the
kidney disease. That papilledema is a result of increased
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intracranial pressure has been proved by Parker; but, recall¬
ing the many types and varieties of edema and swelling seen

in other portions of the body, one may hesitate to accept the
theory that all cases of swelling of the optic disk in nephritis
are due to increased intracranial tension. I am, therefore,
fully in accord with Dr. Behan's third conclusion, that the
basic cause of the changes in the retina seen in nephritis are
due to some injurious substance in the blood stream. My
study of this problem showed that the changes in the fundus
vary not only with the type of the disease, but in different
stages of the same type. The early changes are not typical,
although they may be suggestive. Cases presenting in both
eyes edema, distinct vascular involvement, inflammatory
appearance of the disks, recent hemorrhages and yellowish
white spots, the remains of old hemorrhages, are very likely
cases of nephritis. When advanced vascular changes, more
marked inflammatory symptoms, hemorrhages and macular

alone, monocular lesions, closely simulating the retinitis of
ìephritis, may be found. It is only when the cases are

studied in relation to their etiology, the type of the patho¬
logic changes present, and the stage of the disease, that a

definite relation appears between the fundus changes seen in
the different stages and types of nephritis and the pathologic
changes taking place in the kidneys.
Dr. Albert E. Bulson, Jr., Fort Wayne, Ind. : Dr. Cohen's

findings bear out the generally accepted theory that so-called
albuminurie retinitis is a local manifestation of a general
arteriosclerosis. Late investigation of Bright's disease does
not show anything contrary to the theory that chronic nephritis
should be considered a disease of the cardiovascular system.
There is no clearly defined demarcation of the so-called types
of chronic nephritis for all forms are a diffuse process involv¬
ing epithelial, interstitial and glomerular tissue. Although
there may be a variation in the ophthalmoscopic picture pre¬
sented in any of the so-called types of chronic nephritis, every
case is the effect of toxic substances in the blood which are

brought into intimate contact with the vascular system of
the fundus of the eye and induce endovascular and paren-

chymatous changes in the choroid and retina. The destruc¬
tive effect of circulating poisons that act on the vessels of
the kidneys and retina need not be ascribed to "selective
action," but to the anatomic fact that both structures are

supplied by terminal vessels, and the evils of obstructed
circulation cannot be averted by collaterals. The fundus
alterations are very largely a question of degree or stage of
progress rather than a question of destructive type of retinal
alteration to conform to a standard form of kidney pathology.
While fundus lesions may occur in any form of nephritis,
they are more frequent in chronic nephritis. The lesions
generally are confined to the retina, although there may be
involvement of the choroid—a diffuse chorioretinitis. The
fact that no pathologic change may be noted in the fundus,
whereas the microscopic material shows arteriosclerosis
change, merely indicates a difference in the degree of resis¬
tance in the vascular walls. The exudation and hemorrhage

Fig. 10 (Case 8).—General capillary sclerosis with contracted and
practically structureless kidney. Retina : all layers edematous ; sup¬
porting fibers thickened; sclerosis of vessels, and perivascular round cell
infiltration. Choroid : vascular walls thickened ; one vessel shows com¬
plete obliteration of lumen.

that occur are not the result of obstruction in the vessels,
but of a weakening of the walls by the presence of poisonous
substances in the blood. Dr. Cohen's conclusions that edema
of the disk, hemorrhage and whitish foci in the retina sug¬
gest that the kidney already has suffered marked contraction
would seem to be conclusive, and yet similar fundus lesions
occur in acute nephritis accompanied by vascular degenera¬
tion from some toxic substance in the blood stream and not
accompanied by marked contraction of kidney structure. On
the contrary, edema, hemorrhage and exudates need not
necessarily indicate that there is no contraction of kidney
structure. We are dealing with disease of the cardiovascular
system, and the fundus alterations are merely an evidence
of a toxin in the Mood stream, the degree depending on the
character and virulence of the toxin and the resisting power
of the tissues. The chorioretinitis of pregnancy often shows
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proportionately more disturbances in the eyes than in the
kidneys ; and even though permanent damage to vision may
result, the mortality from this type of vasculorenal disturbance
is less than in any other form of nephritis. Similarly, a

comparatively insignificant ophthalmoscopic picture may
accompany extensive kidney involvement associated with
marked myocardial disease. The term albuminurie retinitis
is a misnomer. The term nephritic retinitis is more appro¬
priate ; or, because these eye manifestations are a part of a

general arteriosclerosis a better term would be arteriosclerotic
retinitis. I concur that at times it is difficult or impossible
to diagnose a kidney or arterial disease from the fundus
changes without the cooperation of an internist. Numerous
writers have mentioned the similarity of appearances of
nephritic retinitis to the retinitis of syphilis and to choked
disks from intracranial lesions. Therefore, in making a
differential diagnosis, the fundus lesions must be considered

Fig. 23 (Case 18).—Decrescent arteriosclerosis, going on to contraction
of kidney. Retina: moderate sclerosis of vessel walls. Choroid: mod¬
erate sclerosis of vessel walls.

in connection with all other evidence obtainable. In fact,
the ophthalmologist is justified in always calling to his aid
a competent internist not only to determine the etiologic
factors and the extent of the disease process, but to apply
remedial measures more intelligently.
Dr. Allen Greenwood, Boston: The subject of albuminurie

retinitis, or retinitis of arteriosclerosis, is an extremely com¬

plex one. I have ceased to use the term "retinitis." I pre¬
fer to use "fundic changes." Dr. Benedict has described
clearly those cases of hypertension in which the fundus pic¬
ture is suggestive of nephritis, and yet the most careful
examination by the internist shows no evidence of kidney
disease. I think we all believe, however, that all cases of
hypertension of any kind are due to some vascular changes
produced by some abnormal condition in the body, or of
body metabolism. In some cases the fundus changes appar¬
ently are not due to arteriosclerosis. I refer particularly to
cases of trench nephritis in which I never found any change

in the vascular system of the eye. They were cases of acute,
transitory nephritis, in which the picture was similar to the
so-called albuminurie retinitis of the edematous type, par¬
ticularly the hemorrhages and swollen disks, which often
disappeared after two or three days, leaving no sign of any
fundus changes. They were cases of so-called albuminurie
retinitis in which the conditions probably were not due to
arteriosclerosis or to arterial changes. Practically all the
changes in the eye, except the few instances mentioned, are
due to some fibrosis of the vessels or to an actual arterio¬
sclerosis. But we must take into consideration the possi¬
bilities of the toxic element as well as the arteriosclerotic
element, the latter being, in my opinion, the result of some
toxic influence. One reason I am giving up the use of the term
"retinitis" is that the vessel lesions are not confined to the
retina. The vessels of the choroid may be more sclerosed than
those in the retina.
Dr. J. W. Charles, St. Louis : The very first case of
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sclerotic changes are present in the fundus of one eye, the
other being almost normal. Changes in the retinal vessels do
not imply changes in the kidneys or in the coronary arteries.
When we meet such conditions we should call to our aid the
internist. However, we must be the first to note these peculiar
changes, which may be present in the retina and not to any
degree in the kidneys or heart. There is a disposition among
many physicians to confuse arteriosclerosis with hypertension,
not recognizing the variations that exist between them. The
persons whose vessels are perfectly elastic can have a plus
tension or increased blood pressure up to 220 with perfect
safety, but if his vessels are brittle, there is an element of great
danger. We must recognize also the inexactness of our
methods of testing blood pressure. Our methods of testing
tension are not definite, but they are far more correct than
the methods that have been devised for testing blood pressure.
Furthermore, the character of the person whose blood pres¬
sure we are taking must be considered. The blood pressure
may not be the same on the two sides. I have noticed the
pressure to be different in one arm from the other, even as
much as 100 points. This bears out the statement that there
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may be localized vascular changes. Whether in these cases
the arteriosclerosis is due to the toxic elements in the blood,
or whether the element of hypertension plays the role assigned
to it, or whether it is purely an atheromatous change, is the
question to be answered.
Dr. S. Lewis Ziegler, Philadelphia : These diverse condi¬

tions seem to call for a more general and fundamental
etiology, and I think our observation of the underlying
sympathetic system is at fault. This would possibly explain
somewhat the relation the endocrines bear to this problem.
If there is disturbance of the biochemistry, then we are at
fault in concluding that the toxic elements are circulating in
the blood stream entirely. They are not. They are in the
lymph stream, if we could appreciate the fact that there is
a localized disturbance of the minute lymphatics of the
system it will help us to consider this question from another
standpoint. The localized changes in the blood vessel walls
are also due to perverted chemistry of the lymphatics. In
other words, the manifestation is under nervous control, and
the localized disturbance is manifested by perverted chemistry
in the lymph secretion. This is often selective in character,
but this problem of selective action is a question we cannot
solve at the present moment.
Dr. E. V. L. Brown, Chicago: Dr. Cohen has rendered a

distinct service by showing conclusively that the vessels in
the choroid are changed in the same way as those in the
retina. Duke Carl Theodar showed this to be the case about
thirty years ago, but there has never been such good sub¬
stantiation of his findings, as far as I know. In this connec¬
tion there is great need of demonstrating, as Dr. Cohen has
done, the vessel sclerosis ; but there should be a keen search
for each of the three pathologic features found in the retina
—serous exudation, coagulation areas and hemorrhages.
Another matter is the polymorphonuclear leukocytosis noted
in so many of the cases. So far as I know, Haab is the
only one to have found this, and I have seen i: denied
repeatedly. I think that Dr. Cohen should have given this
more than only passing consideration.
Dr. W. L. Benedict, Rochester, Minn. : It is manifestly

impossible to discuss all the phases of nephritis and its
possible connection with changes in the fundus. The essential
point is to determine what fundus changes mean, and
what we can say to the man who refers the patient. Localiza¬
tion of the sclerosis must be considered in the light of the
factors which cause the arteriosclerosis. We do not speak of
retinitis of hypertension. Hypertension gives this appearance
of diseased blood vessels or changed blood vessels without
the other changes that should be present to constitute the
picture of retinitis. It is only when we speak of these changes
with added features that we speak of retinitis of hypertension
plus nephritis. Long continued hypertension will cause arterio¬
sclerosis. We know that if high blood pressure continues for
a long time there will be changes in the blood vessels, known
as secondary arteriosclerosis. The three factors of atheroma,
hypertension and toxemia will cause the change in the vessels
of the retina, and there will be sclerotic changes which lead
to edema, exudates and hemorrhage, associated with added
insult to the kidney, and retention of products from renal
decompensation.
Dr. Joseph L. Behan, Brooklyn : In the so-called albu¬

minurie retinitis, nephritis, sclerosis of the retinal vessels or
of the choroidal vessels is a constant finding. In about 75
per cent, of kidney conditions the fundus shows vascular
sclerosis alone or with retinal change, yet albuminurie retinitis
is found only in 25 per cent, of cases of nephritis of all types.
But sclerosis is not the causative factor. Clinically, we see
many cases of systemic sclerosis in which we are unable to
demonstrate retinal sclerosis ; many cases of retinal sclerosis
without systemic sclerosis or hypertension or any form of
retinal disease. The frequency of occurrence of vascular
sclerosis in nephritis is not sufficient reason for claiming that
it is a primary productive factor.
Dr. Martin Cohen, New York : The difficulty in analyzing

the significance of pathologic changes in the fundus to kidney
and arterial disease is due to the confusion of various con¬
ceptions of kidney and blood vessel disease. From my observa-

tions, the greatest proportion of pathologic changes in the
fundus are seen in arterial types of kidney disease. Accord¬
ing to Drs. Levy and Larkin, there are three distinct types of
arterial kidneys: (1) chronic glomerular nephritis; (2) capil¬
lary sclerosis—(a) a pure type; (6) a complex type showing
structural changes, and (3) decrescent arterial sclerosis. A
study of the fundus in these three types shows arterial changes
of varying degree. In fact, it is the characteristic and definite
factor common to all. Edema and other pathologic changes
are noted in a high percentage of the cases, but by no means
in every section. It seems logical, therefore, to conclude that
the basic pathologic factor is an arterial change. Though the
basic pathologic factor is arterial, it is difficult to understand
the exciting or underlying factor causing the pathologic
changes. I am strongly impressed with the fact that it is
not the nitrogen retention, the hypertension, the toxic ele¬
ments, nor cardiac hypertrophy which are responsible for the
pathologic change in the fundus. However, the exciting factor
is dependent on the basic pathology. This idea immediately
suggests the difficulty in explaining such fundus changes as
are noted in eclampsia and in certain cases of acute nephritis.
By acute nephritis I mean an incipient nephritis, not an acute
exacerbation of a chronic nephritis. They, of course, cannot
be explained on a basic arterial pathology, but they result in
a localized edema consequent to a sudden edema of the brain
following an acute hypertension which has as its basis an
acute glomerular process. The same applies to eclampsia in
which a sudden rise of blood pressure causes cerebral edema.

A FURTHER NOTE ON RAPID DILATA-
TION IN THE RADICAL TREATMENT

OF LACRIMONASAL DISEASE
S. LEWIS ZIEGLER, M.D.

PHILADELPHIA

The self-evident fact that the ophthalmologic pen-
dulum has begun to swing from the more complicated
extirpation of the lacrimal sac toward the simpler mea-
sures of curetting or probing the duct has encouraged
me to add a further word in favor of "rapid dilatation"
as the procedure of choice in the treatment of lacrimo-
nasal lesions, the technic of which I presented before
this section in this city, twelve years ago.1A survey of the various methods employed for the
correction of lacrimal lesions reveals the fact that only
three measures possess pronounced fields of usefulness:
(1) extirpation of the lacrimal sac; (2) dacryocysto-
rhinostomy, and (3) enlargement of the lumen of the
duct by (a) curettage, (b) progressive probing, or (c)
rapid dilatation.

THREE USEFUL MEASURES
1. Extirpation of the sac is a procedure that gives

radical relief from a troublesome mucopurulent dis-
charge when properly executed, but too often there are
serious failures. The complications of carious bone
and pocketed abscesses cannot always be guarded
against, and infection of the external wound may leave
a troublesome ectropion. Annoying sequelae in the
form of persistent lacrimation or moist eczema of the
skin may be quite as disturbing to the patient as the
original lesion. Ablation of the palpebrai portion of
the lacrimal gland may relieve the epiphora, but again
we are confronted with the danger of xerosis corneae.

Read before the Section on Ophthalmology at the Seventy-ThirdAnnual Session of the American Medical Association, St. Louis, May,1922.
1. Ziegler, S. L.: The Radical Treatment of Lacrimonasal Disease

by Rapid Dilatation and Allied Measures, J. A. M. A. 54: 2026 (June18) 1910.
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